Alterations in ornithine decarboxylase activity in the rat mammary gland after different periods of 50 Hz magnetic field exposure.
In a series of experiments with the chemical carcinogen DMBA (7, 12-dimethyl[a]anthracene), we recently found that exposure of female Sprague-Dawley rats in 50 Hz magnetic fields (MF) in the microtesla range significantly facilitates the development and growth of mammary tumors. One possible explanation for this finding would be enhanced proliferation of breast epithelial stem cells by MF exposure, thereby increasing the sensitivity of these cells to chemical carcinogens. In line with this possibility, we previously determined that 50 Hz, 50 microT MF exposure induces increases in ornithine decarboxylase (ODC), i.e., a key enzyme in cell proliferation, in the mammary gland of female Sprague-Dawley rats. In the present study, we examined the time course of this effect, by using different periods of exposure to a 50 Hz, 100 microT MF. Furthermore, we determined ODC in different mammary complexes of the rat mammary gland to evaluate whether differences in response to MF exist over the anterior-posterior extension of this organ. Exposure of young female Sprague-Dawley rats induced marked increases in ODC in the mammary gland that were similar to ODC increases seen in "positive control" experiments with the tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA). However, this effect of MF critically depended on the duration of MF exposure, with no effect, or at least no consistent effect, for short (<1 week) or long (8 weeks and above) exposure periods, but a robust and reproducible enhancing effect on ODC activity after 2 weeks of exposure. Furthermore, we found that the effect of MF exposure depends on the part of the mammary complexes examined, the cranial thoracic (or cervical) complexes being particularly sensitive to ODC alterations in response to MF. This is in line with recent DMBA experiments of our group in which MF-induced increases in tumor development and growth were predominantly seen in this large cranial/cervical part of the mammary gland. The most likely explanation for the observed ODC changes after MF exposure is the "melatonin hypothesis," although other cellular and molecular effects of MF might be involved as well.